Japanese Patent Application Laid-open No. |§gg^gggg|gp 

The feature of the present invention is the following 
means for: 

measuring operating signals ( RUN/HALT/ SLOW/ OFF ) of a CPU 
(central processing unit) by each timer corresponding to the 
above signals to obtain each accumulated time in respective 
modes ; 

calculating the products of the accumulated time 
multiplied by the consumption current, which is previously 
provided in a table, for each mode: and then 

obtaining the accumulated electric power of the whole 
device to display the residual electric . power quantity on a 
display device* 

The invention in our application is characterized in that 
a processor mode is switched by request for detaching of 
batteries, and is independent of the present well-known 
example . 

Japanese Patent Application Laid-Open No . W3SMMGSI^ /g 

The present invention is characterized in that loss of 
diodes is prevented by switching of a discharging and charging 
circuit for a secondary battery using an FET (field effect 
transistor), instead of a diode, and the above invention has 
a characteristic switching method of the above control FET. 
However, the invention in our application is characterized in 
that the processor mode is switched, when the electric power 
may not be supplied, according to a judgement whether there is 
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enough electric power for the device after detaching any of 
batteries in parallel discharging among a plurality of 
batteries in simultaneous discharging. Therefore, the above 
invention is independent of the present well-known example. 

Japanese Patent Application Laid-Open No . tpWW 

The present invention is characterized in, in a device 
having a plurality of batteries, that it has a unique switching 
method of a discharging circuit at detaching the above 
batteries; a reset signal is transmitted to the device, when 
the battery voltage is reduced lower than a threshold at 
switching; and a charging circuit is switched to. an uncharged 
battery, when a battery under charging is detached. 

The invention in our application is characterized in that 
a processor mode is switched, when the electric power is not 
supplied, according to judgement of whether the discharging 
voltage is reduced to a level at which the device may not work 
by increased discharging current of remained batteries in the 
device in the case where some of batteries in parallel 
discharging are detached among a plurality of batteries in 
simultaneous discharging. Therefore, the invention in our 
application is independent of the present well-known example. 

Japanese Patent Application Laid-Open No. fmBmmilmf 

Articles in our application related to 
permission/rejection of detaching of batteries in parallel 
discharging at simply simultaneous discharging without 
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switching of processor modes are eliminated, as some of articles 
of claims in our application contravene articles of the claims 
in the present invention. 

Therefore, the invention in our application is amended 
so that it is characterized only in switching of the processor 
modes by detaching of batteries in parallel discharging. 
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(54) A PLURALITY OF BATTERY CONTROL SYSTEMS 

(57)Abstract 

PROBLEM TO BE SOLVED: To avoid leveling down of a system and a 
loss of data during work, by supervising a residual amount of a 
plurality of batteries, in the case of the battery residual amount 
decreasing less than a reference when a battery is removed, locking 
this battery. 

SOLUTION: When power supply is performed from a battery 2A, a 
battery information control device 2C acquires a residual amount of 
batteries 2A, 2B periodically from a battery information transmitting 
device 2D. Here, the battery 2A is removed, even only the rest of the 
battery 2B is decided for whether it leads or not to a fixed reference 
value. When the battery is less than the reference value, a lock signal 
is fed relating to a battery lock mechanism 2Ga. When the battery is 
more than the reference value, a lock release signal is fed. Also 
relating to the battery 2B, similar operation is performed. 
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[Title of the Invention] 

CONTROL SYSTEM FOR A PLURALITY OF BATTERIES 
[Abstract] 

[Problem] The object is to prevent system down caused by an 
electric power quantity of remaining batteries under a standard 
level at detaching of a battery in a portable personal computer 
and the like with a plurality of batteries , and so on. 
[Means for Solving the Problem] In order to realize the above 
object, the invention comprises: a plurality of batteries; a 
control means for individual control of residual electric 
quantity of each battery; and a locking means for putting each 
battery user lock and key against detaching. When any one of 
a plurality of the above batteries is detached, and an electric 
power quantity of remaining batteries is under a predetermined 
standard level, a control system for a plurality of batteries 
is configured to put a battery under lock and key against 
detaching. 

[What is claimed is] 

[Claim 1] A control system for a plurality of batteries 
comprising: 

a plurality of batteries; 

a control means for individual control of residual 
electric quantity of each battery; and 

a locking means for putting each battery user lock and 
key against detaching, characterized in that 

when any one of a plurality of the above batteries is 
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detached, and an electric power quantity of remaining batteries 
is under a predetermined standard level , a control system for 
a plurality of batteries is configured to put a battery under 
lock and key against detaching* 
[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] The present invention is related to 
a control system of a plurality of batteries of a portable 
personal computer driven by a plurality of batteries. 
[0002] 

[Prior Art] In a conventional portable personal computer, a 
locking mechanism has been installed in order to prevent a user 
from detaching of batteries by mistake, for example, as 
illustrated in Japanese Patent Application Laid-Open No. 5- 
80892, and Japanese Patent Application Laid-Open No. 6-338306. 
[0003] 

Moreover, there have been portable personal computers 
with a plurality of batteries for a long time use. In a control 
system of a plurality of batteries for such portable personal 
computers, a plurality of batteries have been used under 
alternately switching, or another batteries have been used by 
switching, when an electric power quantity of batteries under 
current use is under a predetermined standard level. And 
warning has been given only when an electric power quantity of 
batteries under current use is under a predetermined standard 
level . 
[0004] 
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[Problems to be Solved by the Invention] However, in the above 
conventional technique, the residual quantity has been looked 
upon as enough for the whole system, as the total sum of the 
residual electric power quantity of a plurality of remaining 
batteries is over a predetermined standard level. Then, there 
has been a problem in which data under working are lost by system 
down, as a user has been able to detach a battery for exchange 
of batteries, and the residual electric power quantity of the 
whole system has been user the predetermined standard level. 
[ 0005 ] The object of the present invention is to solve the above 
problem of the conventional technique,, and to offer a control 
system of a plurality of batteries. 
[0006] ...... 

[Means for Solving the Problem] In order to achieve the above 
object, a control system of a plurality of batteries of the 
present invention comprises: a plurality of batteries; a 
control means for individual control of residual electric power 
quantity of each battery; and a locking means for putting each 
battery user lock and key against detaching. When any one of 
a plurality of the above batteries is detached, and an electric 
power quantity of remaining batteries is under a predetermined 
standard level, the above control system is configured to put 
a battery under lock and key against detaching. 
[0007] The above configuration may prevent system down caused 
by user detaching of batteries, as individual monitoring of 
residual electric power quantity of a plurality of batteries, 
and a battery is put under lock and key against detaching when 



3 



any one of a plurality of the batteries is detached, and an 
electric power quantity of remaining batteries is under a 
predetermined standard level. 
[0008] 

[Embodiment of the Invention] Hereinafter, an embodiment 
according to the present invention will be described in detail, 
referring to drawings . 

[0009] FIG. 1 shows an explanatory view of a control system 
of a plurality of batteries in a portable personal computer, 
which is based on a conventional technique. The voltages of 
two batteries 1A, IB are supplied to a power supply control 
device. IE through lAa and IBa, respectively. Moreover, 
selection of the above batteries is performed by a changeover 
switch IF, and the switching control is performed according to 
a signal from the power supply control device IE or a battery 
information transmission device ID and the like. 
[0010] A battery information management device 1C gives 
instructions to the battery information transmission device ID 
at any time to obtain information such as residual electric 
power quantity, residual electric power time and the like of 
each battery 1A, IB through lAb, lBb, respectively. 
[0011] And, the battery information transmission device ID 
independently obtains the battery information on regular basis , 
and sometimes sends the information to the battery information 
management device 1C, when it is under a predetermined standard 
level. The battery information management device 1C receiving 
the above information lets a user know through a method such 
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as sounding of a buzzer, display on a screen, and notification 
to the operating system. 

[0012] FIG. 2 shows an explanatory view of the control system 
of a plurality of batteries according to one embodiment of the 
present invention. In a similar way to that of the conventional 
technique, the voltages of two batteries 2A, 2B are supplied 
to the power supply control device 2E, respectively, from2Aa 
and 2Ba by selection through the changeover switch 2F. The 
battery information transmission device 2D receives the 
instructions from the battery information management device 2C 
at any time, and obtains the information such as residual 
electric power quantity, residual electric power time, and the 
like of each battery 2A, 2B through 2Ab, 2Bb, respectively to 
return the above information to the battery information 
management device 2C. Then, the battery information 
transmission device 2D receives the instructions from the 
battery information management device 2C to send a signal for 
putting a battery under lock and key, or for unlocking the locked 
battery, respectively to a battery locking mechanism 2Ga, 2Gb. 
[0013] Here, it is assumed that the power supply is performed 
from the battery 2A in the system. The battery information 
management device 2C obtains information on residual electric 
power quantities of the battery 2A, 2B from the battery 
information transmission device 2D on regular basis. Then, it 
is judged whether the residual electric power quantity of only 
the battery 2B is equal to or over a predetermined standard level 
even if the battery 2A is detached; a signal for locking the 
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battery is sent to the battery locking mechanism 2Ga when under 
the level; and one for unlocking the battery is transmitted to 
there when not under the level. Similarly, it is judged whether 
the residual electric power quantity of only the battery 2 A is 
equal to or over the predetermined standard level even if the 
battery 2B is detached; a signal for locking the battery is sent 
to the battery locking mechanism 2Gb when under the level; and 
one for unlocking the battery is transmitted to there, when not 
under the level. The above control flow is shown in FIG. 3. 
[0014] However,, when it is impossible to charge batteries 
during operation of the system, there is no need to send the 
unlocking signal, as there is no case where the voltage of the 
battery exceeds the standard level, once it becomes under the 
level . 

[0015] Moreover, it is also possible to control the battery 
locking devices 2Ga, 2Gb by the above judgement of the residual 
electric power of the battery at detaching of the battery, after 
the battery information transmission device 2D independently 
obtains the information on the batteries 2A, 2B, not through 
the battery information management device 2C. 
[0016] 

[Effect of the Invention] The present invention may prevent 
system down caused by user detaching of batteries, and loss of 
data under working, as individual monitoring of residual 
electric power quantity of a plurality of batteries, and a 
battery is put under lock and key against detaching when a 
battery is detached, and an electric power quantity of remaining 
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batteries is under a predetermined standard level. 
[Brief Description of the Drawings] 

FIG. 1 shows a block diagram of the whole system of a 
control system of a plurality of batteries according to the 
conventional technique. 

FIG. 2 shows a block diagram of the whole system of a 
control system of a plurality of batteries according to one 
embodiment of the present invention. 

FIG. 3 shows a flow chart for judgement operation of 
residual electric power quantity of a battery according to one 
embodiment of the present invention. 
[Description of Reference Numerals] 
1A, IB .... Battery 

1C ... Battery information management device 
ID ... Battery information transmission device 
IE ... Power supply control device 
IF ... Changeover switch 
2A, 2B ... Battery 

2C ... Battery information management device 

2D ... Battery information transmission device 

2E ... Power supply control device 

2F ... Changeover switch 

2Ga, 2Gb ... Battery locking mechanism 
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FIG, 3 

(^Operation of a battery monitoring device 2C 

^2) Obtaining of information on residual electric power quantity 
(^ZT) of a battery (battery 2B) other than a battery 2A 

) Under a predetermined standard level? 
(^)(Yes) Locking of the battery 2A after sending a signal to 2Ga 
(^) (No) Unlocking of the battery 2A after sending a signal to 2Ga 
(^^Obtaining of information on residual electric power quantity 
of a battery (battery 2A) other than a battery 2B 
2) Under a predetermined standard level? 

(No) Unlocking of the battery 2B after sending a signal to 2Gb 
i(Yes) Locking of the battery 2B after sending a signal to 2Gb 
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